After complete dissolution of the substance, the water layer is separated from the ether layer.
The water layer is acidified with HCl and then extracted with 350ml. ethyl acetate.
Thus, the concentrated chlorogenic acid is obtained by evaporation of the ethyl acetate solution.
This concentration has the growth promoting activity nearly equivalent to that of crystalline chlorogenic acid.''
The rearing of larvae was carried out under the aseptic condition, as described in the previous paper.'
All kinds of oils used in the experiment were of the "chemically pure" grade. Each oil was dissolved in ethyl ether, and mixed to the diet in 1 % of the amount, prior to the preparation of the paste.
Results and discussion. The silkworm larvae fed on the basal diet containing no chlorogenic acid weighed 67.4mg. on the average and the rate of survival was 70% on the 17th day (Table II) . The administration of the improved diet containing chlorogenic acid raised the weight to 113.0mg. and the survival rate to 84%.
The addition of cottonseed oil, soybean oil, or cod-liver oil to the basal diet also caused some improvement in growth.
Of these, the cottonseed oil worked best and raised the mean body weight by 17day feeding to 114.2mg.; also the survival rate in the 4th-instar larvae was significantly increased. Cod-liver oil and soybean oil also contributed to raise the rate of survival and to the rate of the appearance of the 4th instar, and the body weight became 99.9 and 87.3mg, respectively on the average. When the chlorogenic acid was added to the basal diet, the growth effect of cottonseed oil was remarkably promoted, so much so that the mean body weight after the 17-day feeding bacame 515.0mg., which is almost 70% of the level in the f reshleaf feeding, and 80% of the surviving larvae reached the 4th instar (Table II) . Peanut oil is comparable in effect to cottonseed oil in the presence of chlorogenic acid. It is an interesting fact that peanut oil has no significant activity in the absence of chlorogenic acid. On the other hand, only small growth promoting effect of chlorogenic acid has been shown for soybean oil, being barely a half the effect of cotton seed oil or peanut oil. Butter, olive, and linseed oils had the effect of about the same level as that of soybean oil in growth promoting activity.
Cod-liver oil rather lowered the survival rate, although growth was remarkably promoted in the presence of chlorogenic acid. Rapeseed and castor oils were always inhibitory to the larval growth, and whale oil decreased the number of surviving larvae particularly.
Nevertheless, the chlorogenic acid seemed to have increased their growth rate to some extent.
The active factor in cottonseed, peanut, or in other oils has not been determined yet. Ito et al.6~ have suggested the active factor in soybean oil as to be a sterol.
The basal diet used in the present experiment, however, contained a sufficient amount of mulberry sterol, ,9-sitosterol. Therefore, it is more likely that some still unknown fat-soluble growth promoting factor is present in those oils. Further studies on this line may be able to make out the promoting mechanism of the chlorogenic acid in all these oils.
Summary. The nutritional effects of several kinds of oils of plant or animal origin on the larval growth of silkworm, Bombyx mori, were examined.
It has been found that chlorogenic acid considerably fortifies the growth promoting effect of various oils, and also that cottonseed oil and peanut oil show a strong growth stimulating activity.
